Hyaluronan is apically secreted and expressed by proliferating or regenerating renal tubular cells.
Hyaluronan has diverse biologic functions in the body, varying from structural tasks to cell stress-induced CD44-mediated activation of intracellular signaling pathways. Hyaluronan biology is relatively unexplored in the kidney. Previously, we identified hyaluronan as binding molecule for crystals in the renal tubules. Crystal retention is a crucial early event in the etiology of kidney stones. The present study was performed to determine the polarized distribution of hyaluronan and CD44 by renal tubular cells. Madin-Darby canine kidney (MDCK) strain I and primary cultures of human renal tubular cells were grown on permeable supports in a two-compartment culture system. Studies were performed during growth and after scrape-injury. Metabolic labeling studies and an enzyme-linked hyaluronan -binding assay were used to measure the molecular mass and the amount of secreted hyaluronan in apical and basal medium. Confocal microscopy was applied to detect membrane hyaluronan and CD44. Hyaluronan synthase (HAS) mRNA expression was studied with reverse transcriptase-polymerase chain reaction (RT-PCR). The in vitro expression profile of hyaluronan was compared with that in biopsies of transplanted human kidneys with acute tubular necrosis. Proliferating cells produced more hyaluronan (M(r) > 10(6) Da) than growth-inhibited cells in intact monolayers and up to 85% was targeted to the apical compartment, which was accompanied by increased HAS2 mRNA expression and slightly decreased HAS3 mRNA, while HAS1 mRNA remained undetectable. Hyaluronan and CD44 were exclusively expressed at the apical surface of proliferating/regenerating cells. After (re)establishment of tight junctions, hyaluronan was no longer detectable while CD44 was targeted to basolateral membrane domains. In vivo in inflamed human kidneys hyaluronan was abundantly expressed in the cortical tubulointerstitial space as well as at the luminal surface of regenerating renal tubular cells. These results demonstrate that the production of hyaluronan by renal tubular cells is activated during proliferation and in response to mechanical injury and that hyaluronan and CD44 expression is highly polarized. The targeted delivery of hyaluronan to the apical compartment suggests that hyaluronan produced by renal tubular cells supports proliferation/regeneration in the renal tubules, but that it does not contribute to hyaluronan accumulation in the renal interstitium. These data further support the concept that mitogen/stress-induced hyaluronan deposition in the renal tubules increases the risk for crystal retention and stone formation.